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ABSTRACT 
The relationship between childhood and adulthood factors are complex and difficult to 
examine. Longitudinal and life course studies can give further insight about the multifactorial 
pathways between childhood and adulthood. The opportunity to use historical records in 
assessing the exposures gives additional information that recalled questionnaire-based data 
may not detect.  The aim of this study was to investigate the role of social disadvantage in 
childhood, adverse childhood experiences, and emotional and behavioural problems in 
childhood using two sources of information – one collected in childhood by a nurse or a doctor 
who made home visits and saw children in school, and the other collected via adult recall of 
childhood adversities - with regard to binge drinking behaviour, blood pressure, all-cause, CVD 
and CHD morbidity and mortality in adulthood. The research was based on Kuopio Ischaemic 
Heart Disease Risk Factor study (KIDH) which is a cohort study having representative 
population-based sample of middle-aged Finnish men from eastern Finland (n=2682). The 
childhood data was available to 22% of men in the study I (n=698) and 35% of the men in the 
study II (n=952). 
Social disadvantage in childhood increased the risk of all-cause mortality and acute 
myocardial infarctions later in life. Poor social conditions and poor hygiene in childhood were 
also associated with higher odds of hypertension in adulthood. Adverse childhood experiences 
increased the odds of binge drinking behavior in adulthood. Behavioural problems in 
childhood increased the risk of all-cause and cancer death in adulthood. The results give some 
support to the hypothesis that behavioural problems in childhood could be manifested in the 
life course, through long-term risky lifestyle factors, such as smoking, which in turn increase the 
mortality risk in later life. The thesis emphasizes that childhood adversities have some 
persisting impact on adult wellbeing. 
 
National Library of Medical Classification: WA 30; WG 300; WM 274; WA 950 
Medical Subject Headings: Child; Adult; Alcohol Drinking; Cohort Studies; Hypertension 
Myocardial Infarction; Socioeconomic Factors; Social Problems; Risk Factors; Health  
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TIIVISTELMÄ 
On haasteellista tutkia miten eri ikäkaudet vaikuttavat terveyteen ja sairastuvuuteen. 
Elämänkaariepidemiologian avulla voidaan saada lisää tietoa siitä, miten lapsuuden eri 
tekijät ovat yhteydessä aikuisuuden terveyteen. Historiallisten aineistojen käyttäminen 
antaa lisätietoja, mitä pelkästään kyselytutkimuksista voidaan saada. Tämän 
tutkimuksen tarkoituksena oli selvittää (I) lapsuuden sosiaalisen huonompiosaisuuden 
yhteyttä kokonaiskuolleisuuteen, ja sydän- ja verisuonisairastuvuuteen ja –
kuolleisuuteen, (II) ripulin, huonon hygienian ja huonojen sosiaalisten olosuhteiden 
yhteyttä verenpaineeseen, (III) negatiivisten lapsuudenkokemusten yhteyttä 
humalahakuiseen juomiseen ja (IV) käytös- ja tunne-elämän häiriöiden yhteyttä 
kokonais- ja syyspesifiin sairastavuuteen ja -kuolleisuuteen aikuisuudessa.  
Tutkimusaineistona oli itäsuomalainen kohorttitutkimus, Kuopio Ischaemic 
Heart Disease Risk Factor Study, joka koostuu 2682 miehestä, jotka olivat 42-60-
vuotiaita tutkimuksen alussa 1980-luvulla. Lapsuusajan kouluterveyskorttitiedot olivat 
käytettävissä noin 22 % miehistä tutkimuksessa I (n=698) ja 35 % tutkimuksessa II 
(n=952). Tutkimuksen mukaan sosiaalinen huono-osaisuus lapsuudessa lisäsi 
kokonaiskuolleisuuden, sekä sydäninfarktin riskiä aikuisuudessa. Huonot sosiaaliset 
olosuhteet ja huono hygienia lapsuudessa olivat yhteydessä korkeampaan 
verenpaineeseen aikuisiässä. Negatiiviset lapsuuden kokemukset lisäsivät 
humalahakuisen juomisen riskiä aikuisuudessa. Lisäksi käytöshäiriöt lapsuudessa 
lisäsivät kokonais- ja syöpäkuolleisuuden riskiä aikuisuudessa. Käytöshäiriöt voivat 
manifestoitua pitkäaikaisten terveyskäyttäytymiseen liittyvien tekijöiden, kuten 
tupakoinnin ja alkoholin kulutuksen kautta suurentuneeseen sairastuvuuden ja 
kuolleisuuden riskiin. Tutkimus tuo esiin, että lapsuuden olosuhteilla on merkittävä 
yhteys aikuisuuden terveyteen ja sairastavuuteen, sekä kuolleisuuteen. 
 
Luokitus: WA 30; WG 300; WM 274; WA 950 
Yleinen Suomalainen asiasanasto: alkoholinkäyttö; lapsuus; kohorttitutkimus; sosioekonomiset tekijät; 
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“The childhood shows the man, as the morning shows the day.” 
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1 Introduction 
 
It has become almost a phrase to say that Finland is a welfare state. In many 
ways this is still true, but it is important to examine this argument objectively. 
For example alcohol consumption has become a serious public health problem in 
Finland. This has many consequences to the lives of the individuals and the 
whole population. According to Statistics Finland, in 2008 alcohol related causes 
were the main cause of death for working age men and women in Finland. (1) 
Children and young people are also suffering because of alcohol. The number of 
children living in the out-of-home custody child care has been increasing in 
recent years. (2) The main reasons for this are adversities in the household, like 
mental and substance abuse problems, violence and poor parenting. (3) Poor 
social conditions in the household can have a long-term impact to the lives of the 
children.  
It is important to take into account all life stages and how do they 
influence one another when considering health in general.  Life course 
epidemiology aims to explain biological, behavioural, and psychosocial processes 
that operate across an individual’s life course, or across generations, to influence 
the development of disease risk. (4) However, the relationship between 
childhood and adulthood factors are complex and difficult to examine. There are 
at least three hypotheses to explain the effect of childhood conditions on adult 
life mortality. (5; 6) The critical periods model views that perinatal and childhood 
conditions are directly and causally related to mortality. (7) The accumulation 
model claims that disadvantage at different life stages has a cumulative dose-
response relationship with health. (8; 9) The pathway model proposes that those 
experiencing poor conditions early in life are more likely to experience poor 
conditions also later in life, and the association between perinatal and childhood 
factors and adult health is mediated by adult social and behavioural factors. (5; 
10; 11)   
Accumulation of different exposures may cause long-term damage with 
independent (model a) or clustered (model b) exposure risk. A chain of risk 
model (model c) refers to linked exposures that raise diseases risk because one 
bad exposure leads to another and another causing additive risk after each 
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exposure. In model d, earlier exposures have no effect on diseases risk without 
the final link in the chain. (4) Different life-course causal models are shown in the 
Figure 1. 
 
 
 
Figure 1. Life course causal models. Reproduced from Kuh D et al. Life course 
epidemiology, Journal of Epidemiology and Community Health 2003;57:778-78 in 
2011 with permission from BMJ Publishing Group Ltd. 
 
Longitudinal and life course studies can give further insight about these 
multifactorial pathways and associations. The opportunity to use historical 
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records in assessing the exposures gives additional information that recalled 
questionnaire-based data may not detect.  The aim of this study was to 
investigate the role of social disadvantage in childhood, adverse childhood 
experiences, and emotional and behavioural problems in childhood using two 
sources of information – one collected in childhood by a nurse or a doctor who 
made home visits and saw children in school, and the other collected via adult 
recall of childhood adversities - with regard to binge drinking behaviour, blood 
pressure, morbidity and mortality in adulthood in middle-aged Finnish men 
from eastern Finland. 
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2 Review of the literature 
2.1. DIARRHOEA, POOR HYGIENE AND POOR SOCIAL 
CONDITIONS AND BLOOD PRESSURE IN ADULTHOOD  
 
2.1.1. Diarrhoea in Finland and its risk factors 
 
Being exposed to less hygienic conditions in the childhood home increases the 
probability of experiencing infections that can cause illnesses such as diarrhoea 
and consequent dehydration. (12; 13) Rotavirus is the most common cause of 
severe diarrhoea in babies and children.  Rotavirus diarrhoea is prevalent 
especially in the late winter and early spring season. In Finland almost 2 000 
children are admitted to hospital care annually due to the dehydration caused by 
rotavirus. In 2006 the highest incidence of rotavirus diarrhea was in children 
aged five years or below (705 cases/100 000 persons/year). (14) Rotavirus spreads 
easily in unhygienic conditions through hands, toys or other surrounding 
materials. Also Yersinia enterocolitica is a common bacterium, which causes 
diarrhoea in children. It spreads through raw or poorly cooked food and is 
prevalent in late summer and early autumn. (15)  
 
2.1.2. Blood pressure definitions 
 
The blood pressure is the pressure of the blood within the arteries. It is produced 
by the contraction of the heart muscle. Its measurement is recorded as systolic 
and diastolic pressure. The first (systolic pressure) is measured after 
the heart contracts and is highest. The second (diastolic pressure) is measured 
before the heart contracts and is lowest. The optimal blood pressure level is 
systolic pressure <120mmHg and diastolic pressure <80 mmHg, but even 
<130/<85 mmHg is considered as normal and 130-139/85-89 as satisfactory. (16) 
Elevation of blood pressure is called "hypertension", defined as a 
repeatedly elevated blood pressure exceeding a systolic pressure 140 and more 
with a diastolic pressure 90 mmHg and more. Diagnosis is based on sitting blood 
pressure averaged across duplicate measurements taken on at least four 
occasions. To reduce the overall cardiovascular risk, effective lifestyle-guidance 
should be delivered. Drug treatment is initiated, if 1) the systolic pressure is at 
least 160 mmHg or diastolic at least 100 mmHg, or 2) the systolic pressure is at 
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least 140 mmHg or diastolic at least 90 mmHg and the patient has diabetes, renal 
disease, target organ damage or clinically significant cardiovascular disease. The 
aim is to lower the systolic pressure below 140 mmHg and diastolic below 85 
mmHg. (16) 
 
 
2.1.3. Diarrhoea, poor hygiene and poor social conditions and blood pressure in 
adulthood 
 A small number of studies have suggested that dehydration in infancy is 
associated with higher adult blood pressure, possibly because of dehydration 
and later salt retention. (17; 18) Higher reported salt intake has been found 
among adults who experienced diarrhoea in infancy. (19) There is also some  
evidence suggesting a link between diarrhoeal diseases, dehydration and blood 
pressure from studies which showed that higher mean summer temperature in 
the first year of life was associated with increased systolic blood pressure and 
coronary heart disease in adulthood. (17; 20) It was hypothesized that those born 
in autumn or winter months would be more prone to diarrhoea, and thus more 
vulnerable to dehydration than those born in spring or summer months, since 
these infants would be older than 6 months and weaned at the time of their first 
summer. However, no difference between season of birth was found in the 
association. (17) Some studies have reported a lack of association between 
infancy diarrhoea and blood pressure, coronary heart diseases or intima media 
thickness in adults. (21; 22; 23)  
 
 
2.2. SOCIAL DISADVANTAGE IN CHILDHOOD AND ALL-CAUSE 
DEATH AND CARDIOVASCULAR DISEASES 
 
2.2.1. Definition of social disadvantage in childhood 
Childhood socioeconomic circumstances have been defined as 
father/mother/parental education or occupation, housing conditions in 
childhood, overcrowding, number of siblings, maternal marital status, 
illegitimacy, and residence in an orphanage or similar facility. (5) Perhaps the 
most common way of defining a socially disadvantaged childhood has been the 
identification through the subjects’ own recollection of the father’s occupational 
social class. (24; 25; 26; 6; 9; 27; 28; 29) 
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2.2.2. Prevalence of social disadvantage in childhood in Finland 
In 2009, there were 1 450 488 families in Finland of which 584 172 families with 
children. Of the total population 5 351 427 people the percentage of children is 
20,3 %. (30) The rate of poverty is the percentage of people among the total 
population living below 60 % of the median income of the people in the 
households. There has been an increase in the number of poor people of the 
total population during the last ten years according to Statistics Finland. There 
were 13,1 % poor people  of the total population in 2009. (31) The child poverty 
rate or the rate of poor children of the total population has also been increasing 
from 11,6% in 2000 to 13,2% in 2009. This risk is highest when the child is 
preschool - aged. There is also a bigger risk of childhood poverty if the 
household is single parent household compared to two parent households. 
Also the number of siblings in the family increases the risk of child poverty. 
The important factor behind child poverty is parents’ position in the work life. 
The risk of poverty is high and increasing in the households where parents are 
unemployed. Also the risk of poverty in the households, where one parent is 
working, has been increasing in recent years. (32) 
In 2010 the unemployment rate was 8,4%.  Approximately 30% of the 
unemployed lived in the household with children. (33) Social welfare support 
for the families with children was 4 007 million euros in 2000, and 5 687 million 
euros in 2009. Social welfare for the unemployment was 3373 million euros in 
2000, and 4147 million euros in 2009. (33) 
 
 
 
2.2.3. Mortality in Finland  
In 2009, 49 904 persons died in Finland, of which 25 152 were men and 24 752 
women. Working aged people (15-64 years) died 10 653 persons. Cardiovascular 
diseases (CVD) were the leading cause of death in Finland in 2009 among the 
total population according to Statistics Finland.  42% of all deaths were 
attributable to CVD in 2009. Most common CVD is coronary heart disease 
(CHD), which caused 23% of all deaths. Tumors caused 20% of all deaths, of 
which lung cancer is the most common cancer in men and breast cancer in 
women.  Also among the working age population, CVD deaths (all CVDs taken 
into account) were the leading cause of death, although alcohol related causes 
has been increasing in recent years and CHD deaths decreasing. (34)   
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For working age men, alcohol-related causes were the leading cause of 
death in 2009 (1307 deaths) followed by the CHD deaths (1139), suicides (630), 
lung cancer deaths (401), stroke (285), poisonings (236), respiratory diseases 
(202), and falls (201). For working aged women the leading cause of death was 
alcohol-related causes (332), breast cancer (324), suicides (232), lung cancer 
(192), CHD (186), stroke (155), poisonings (81), and falls (34). (34) 
 
2.2.4.  CVD, CHD in Finland and the risk factors 
The most common CVDs in Finland are CHD, cardiac insufficiency, stroke, and 
elevated blood pressure. The prevalence of CVD among population aged ≥45 
years was 16% among men and 14% among women in 2000. (35) According to 
Health 2000-study, 27,7% of working aged men (30-64 years) and 24.3% of 
working aged women reported having hypertension or elevated blood pressure. 
(36)  In the end of 2009 there were 508 600 persons who had Social Insurance 
Institution’s (KELA) special reimbursement because of the medication for 
hypertension, 191 700 persons because of the medication for CHD, and 46 200 
persons because of the medication for cardiac insuffciency. (37) According to 
Health 2000-study among the working aged population, 1,4% of men and 1,1% of 
women reported having cardiac insufficiency. Population aged ≥65 there were 
14% men and 16% women who reported having cardiac insufficiency, and 10% 
of men and 7% of women, who reported having had stroke. (36) 
Risk factors for CVD are smoking, obesity, diabetes, elevated serum total 
and low density lipoprotein (LDL) cholesterol, low serum high density 
lipoprotein (HDL) cholesterol level, physical inactivity, elevated blood pressure, 
and stress. (38) Many of the risk factors can be altered by life-style changes. (39) 
According to the Barker’s Hypothesis those born small for gestational age are at 
increased risk of high blood pressure, hyperinsulinemia and obesity in 
adulthood leading to increased risk of CVD. (7) CVD is also more common in 
low socioeconomic class and in the eastern part of Finland. (40) 
 
2.2.5. Social disadvantage in childhood and all-cause mortality and 
cardiovascular diseases 
 
Adverse socioeconomic conditions in childhood have been associated with 
mortality in later life. (5; 24; 25; 26) Children from low socioeconomic 
circumstances are more likely to be of low birth weight, have poorer diets, to be 
more exposed to passive smoking and some infectious agents, and to have lower 
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educational level. (41) Childhood circumstances have been linked with increased 
risk of stomach cancer, hemorrhagic stroke, external and alcohol-related causes 
of death. Low childhood and adulthood socioeconomic position have been 
associated with the increased risk of CHD, lung cancer, and respiratory-related 
deaths. (5) 
Previous studies have found an association between low socioeconomic 
position (SEP) in childhood and the risk of CVD morbidity and mortality. (24; 26; 
27) Frankel et al. found no association to the CVD mortality in the Boyd Orr 
Cohort study. (42) Also our previous study showed no effect of childhood SEP 
among participants of the Kuopio Ischaemic Heart Disease Risk Factor (KIHD) 
study. Analyses were made using recalled data. (28) The general conclusion is 
that early life socioeconomic position has some persisting influence on ischaemic 
heart disease (IHD) risk in adult life. (5; 7; 27; 43; 44; 29; 45; 46; 47; 48) 
Most life course studies have used retrospective cohorts or a case-control 
design, relying on participants' recall of early life SEP. There has not been much 
systematic evaluation of the validity of recalled early life circumstances or of the 
possibility for recall errors to bias associations. Using recalled information may 
underestimate the true impact of childhood socioeconomic situation. 
Few studies have used data on childhood social status from actual 
historical records.6,15,17,27 The review by Galobardes et al. showed that studies 
using objective data on childhood socioeconomic position tended to show 
stronger associations to mortality than studies using recalled information and 
using more expansive measures of childhood shows an effect compared to 
simple measures of recalled fathers occupation. (5) 
 
 
 
2.3. ADVERSE CHILDHOOD EXPERIENCES AND BINGE 
DRINKING IN ADULTHOOD  
 
2.3.1. Definition of adverse childhood experiences 
 
World Health Organisation (WHO) defines child maltreatment as all forms of 
physical and emotional ill-treatment, sexual abuse, neglect, and exploitation that 
results in actual or potential harm to the child’s health, development or dignity. 
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Five subtypes are physical abuse, sexual abuse, neglect and negligent treatment, 
emotional abuse, and exploitation. (49) 
According to the Adverse Childhood Experiences (ACE) Study by Felitti, 
Anda et al. (2002) adverse childhood experiences refer to multiple categories of 
childhood trauma in the household prior to age 18: recurrent physical, emotional 
or sexual abuse, an alcohol and/or drug abuser in the household, an incarcerated, 
chronically depressed, mentally ill, institutionalized, or suicidal household 
member, mother is treated violently, one or no parents, and emotional or 
physical neglect. (50; 51; 52) Studies on adverse childhood experiences have used 
different factors in their analyses, like Anda et al. (2002) had emotional, physical, 
and sexual abuse, witnessing domestic violence, parental separation or divorce, 
and growing up with drug-abusing, mentally ill, suicidal, or criminal household 
members in their adverse childhood experiences score. (50) 
 
2.3.2. Prevalence of adverse childhood experiences in Finland 
 
According to Lasinen lapsuus- study there are about one hundred thousand 
children living in families where substance abuse is causing harm to their lives, 
like witnessing violence, feelings of insecurity, depression and anxiety. (53) In 
addition, in the study by Heinonen & Ruuskanen (2009), 5,9 % of men and 4,3% 
of women have experienced domestic violence during the previous year. During 
the on-going relationship, 16% of men and 17% of women have experienced 
domestic violence. (54) According to the study by Sariola & Uutela (1992), 20% of 
15-year old respondents told that they have been victims of mild violence 
(pushing, slapping), and 5% have been victims of severe violence (hitting with 
the fist, kicking, use of weapons etc.) by their parents during the previous year. 
During the lifetime 72% have experienced mild violence, and 8% severe violence. 
(55) Unemployment in a family tended to increase both mild and severe violence. 
In 2007 there were 2024 violence cases against children below 15 years of age that 
were reported to the police. Most of those cases were severe. According to the 
police many cases regarding family violence, especially violence against 
daughters, are not reported. (56) 
There were 13 471 divorces in 2008 in Finland, which was 247 divorces 
more than in the previous year. The number of divorces has been quite steady 
in Finland in recent years. (57)  
There has been a two-fold increase in the forced out-of-home custody care 
in Finland from 1995 to 2008. For example in 2008, 2 200 children were taken to 
custody care against their or their parents’ will. Altogether there were 16 608 
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children living in the out-of-home custody care in Finland. Main reasons for 
taking a child to the out-of-home-custody care are violence in the family, mental 
and substance abuse problems in the family. (58) 
 
2.3.3. Definition and prevalence of Binge drinking in Finland 
 
A standardized definition of binge drinking according the National Institute for 
Alcohol Abuse and Alcoholism (NIAAA) in United States is: A “binge” is a 
pattern of drinking alcohol that brings blood alcohol concentration to 0.08 gram 
percent or above. For the typical adult, this pattern corresponds to consuming 
five or more drinks (male), or four or more drinks (female), in about two hours. 
(59) Binge drinking is commonly defined as consuming five or more servings of 
alcohol at a time. In Nordic countries, however, consuming six or more alcoholic 
units of one type of beverage on one drinking occasion is often used in research. 
(60; 61)  It is also a threshold for risky drinking according to the National 
Institute of Health and Welfare in Finland. (62) Binge drinking is associated with 
multiple adverse health outcomes (63; 64; 65; 66; 67; 68) and is common in the 
Eastern European and Nordic countries. (69; 70) For example in a study by 
Paljärvi et al. (2005) an increasing volume of alcohol consumption increased the 
risk of fatal injury. (71) In Finland, alcohol consumption increased quite steadily 
in the past decades at least until the mid-2000s. There was an increase in alcohol 
use and alcohol-related mortality after 2004, when the alcohol tax was lowered. 
(72) In 2008 the total annual consumption per capita was 10.4 litres of pure 
alcohol, which is somewhat above the average consumption level in the 
European countries. (1) According to Statistics Finland, in 2008 alcohol related 
causes were the main cause of death for working age men and women in 
Finland. (1) Alcohol has become more available in Finland and tracks with the 
economic growth in the country. Also the drinking culture has become more 
open and the contexts, where alcohol is consumed, have been increasing. When 
Finland joined European Union in 1995, it was thought that Finnish people 
would adapt to the Mediterranean drinking habits including drinking wine with 
the meals. The adaptation process has been somewhat slow, because it is still 
uncommon to have wine with meals, yet bingeing behaviour is still common 
regardless of the beverage type consumed. Approximately 25% of men and 10% 
of women binge when they consume alcohol. (73) Binge drinking behaviour 
among young people has also been increasing since 2007, except in the youngest 
age group of 14 years according to the Adolescent Health and Lifestyle Survey 
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2009. In 2009, 22 % of boys and 21% of girls aged 14-18 years got heavily drunk 
on a monthly basis. The prevalence of problem drinkers among young people is 
5-10%. (74) 
 
 
2.3.4. Health consequences of binge drinking 
 
Binge drinking can have negative consequences for physiological, mental and 
social health. For example binge drinking has been related to greater progression 
of carotid atherosclerosis (75; 64), higher incidence of acute myocardial 
infarctions, cardiovascular and all-cause mortality, deaths from external causes 
(63), liver disease, disorders of the digestive tract, and cancer (65). Also 
delinquency and sexual promiscuity is related to binge drinking behavior. (66; 
67)  
Children and young people are also suffering because of alcohol. The 
number of children living in the out-of-home custody child care has been 
increasing in recent years. (2) The main reasons for this are adversities in the 
household, like mental and substance abuse problems, violence and poor 
parenting. (3) 
 
2.3.5. Adverse childhood experiences and health outcomes 
 
Adverse childhood experiences may lead to different social, emotional and 
cognitive problems, and lower socioeconomic achievement in childhood and 
adulthood, which in turn may lead to adoption of risky life-style behaviors and 
premature death. (52) Particular adverse childhood experiences may initiate 
early alcohol intake and drinking to cope with problems rather than to be social 
or for pleasure. (76) For example parents' divorce and poor quality of family 
relationships (inadequate parenting, parents’ problem drinking) have been 
shown to predict early drinking and alcohol abuse in the offspring. (76; 77; 78; 
79) Moreover, studies on alcohol use among adolescents have reported an 
association between domestic violence, discipline, peer group, and psychosocial 
problem with early alcohol intake. (52; 78; 51; 80) However, Yang et al. (2007) did 
not find an association between negative life events during childhood and binge 
drinking in adulthood using the KIHD questionnaire-based data. They studied 
the influence of death in the family, illness of the parents, divorce, and separation 
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from the parents due to war in their index of early life negative experiences. (81) 
Many of the adverse childhood experiences studies have used recalled 
information from childhood that can underestimate the effect of childhood 
adversities. (52; 51; 80; 81; 50) 
 
 
2.4. EMOTIONAL AND BEHAVIOURAL PROBLEMS IN 
CHILDHOOD AND OVERALL AND CAUSE-SPECIFIC MORBIDITY 
AND MORTALITY IN ADULTHOOD  
2.4.1. Definition of emotional and behavioural problems in childhood 
 
The Child Behaviour Checklist contains eight syndromes: withdrawn, somatic 
complaints, anxious/depressed, social problems, thought problems, attention 
problems, delinquent behaviour, and aggressive behaviour. These syndromes 
can be grouped in two broad scales; externalizing and internalizing problems. 
Summing the individual item scores provides a total problems score. (82) 
Behavioural problems are characterized by inattention, poor conduct, 
opposition and defiance. Emotional problems, such as avoidant and withdrawn 
temperament, are manifested by low self-esteem, worry, fear, and shyness. (83; 
82; 84)  
In a study by Jokela et al. 2009, problem behaviours were assessed by 
standardized Bristol Social Adjustment Guide. (85) Externalizing problems were 
assessed by hostility towards children and adults, inconsequential behaviour, 
restlessness, and anxiety about acceptance by adults. Internalizing problems was 
assessed by depression, withdrawal, unforthcomingness, and writing off adult 
values. 
In a study by Kelleher et al. 2006, they used WHO classification scheme to 
identify psychosocial problems in childhood. Behavioural/conduct problems and 
emotional problems were two of 9 items in the psychosocial problems definition. 
Emotional problems included anxiety, sadness, personality disorder, and 
neurotic disorder. (86) 
 
 
2.4.2. Prevalence of emotional and behavioural problems in childhood 
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Emotional and behavioural problems among children and adolescents are 
perceived to be increasing in many countries, sometimes attributed to childhood 
poverty, increase in the proportion of single parent families, and substance abuse 
among families. (86; 87; 88) Studies report that approximately 7-20% of children 
and adolescents meet the criteria for a broadly-defined behavioural problem (89; 
90; 86; 91)For example Rimpelä and colleagues (2006) found that, in a Finnish 
school health survey, 24% of children had psychosomatic symptoms, such as 
anxiety or physical manifestations. (87) 
 
2.4.3. Emotional and behavioural problems in childhood and overall and cause-
specific mortality and morbidity in adulthood 
 
Little is known of the overall and cause-specific morbidity and mortality of those 
having emotional and behavioural problems in childhood. In the study by Jokela, 
Ferrie, and Kivimäki (2008), childhood externalizing and internalizing 
behaviours were associated with increased risk of premature death. (85) 
Internalizing problems in childhood have been linked with adult depression and 
anxiety disorders. (92) In turn, externalizing problems have been related with 
later antisocial behaviour, delinquency (93), and substance abuse (94). For 
example, Shepherd, Farrington and Potts (2004) found that antisocial lifestyle in 
childhood and adolescence increased the risk of injury and psychological illness. 
(95) In addition, Laub and Vaillant (2000) found that alcohol abuse and poor self-
care were associated with subsequent death, in the study of 1,000 delinquent and 
non-delinquent boys. (96) 
It is suggested that psychological stressors may increase the vulnerability 
to cancer and auto-immune diseases through a deregulatory effect on the 
immune system (97; 98) For example, it has been reported that personality, 
emotional suppression, depression, and social isolation are risk factors for cancer 
(99; 100; 101; 102; 103; 104) although some studies have found no evidence of 
such relationship. (105; 106) In addition, it has been reported that depression, 
social isolation, and lack of social support are risk factors for CHD. (107) 
Furthermore, there is some evidence that cynical hostility increases the risk of all-
cause and cardiovascular mortality, and incident myocardial infarction (108), and 
cancer-related mortality. (109)   
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3 Aims of the study 
 
The purpose of this study was to investigate the role of social disadvantage in 
childhood, adverse childhood experiences, and emotional and behavioural problems 
in childhood with regard to blood pressure, binge drinking behavior, overall and 
cause-specific mortality and morbidity in adulthood in middle-aged Finnish men. 
  The specific aims of the study were to examine 
 
1. The purpose of this study was to examine the effect of diarrhoea, poor hygiene 
and poor social conditions in the childhood home on blood pressure in 
adulthood, accounting for behavioural and socioeconomic factors and season of 
birth.(Study I) 
 
2. The purpose of this study was to compare objective historical records and 
recalled questionnaire-based information on childhood socioeconomic position 
as a predictor of all-cause mortality, CVD death, CHD death and incidence of 
acute coronary events in later life among a subset of participants of KIHD for 
whom objective early life data was available. The possible effect of biochemical, 
behavioural, and socioeconomic factors on the relation between socially 
disadvantaged childhood and cardiovascular morbidity and mortality was taken 
into consideration in multivariate analysis. (Study II) 
 
3. The purpose of this study was to examine the role of adverse childhood 
experiences using two sources of information – one collected in childhood by a 
nurse or a doctor, and the other collected via adult recall of childhood 
adversities, as predictors of binge drinking in adulthood. Additionally, we 
examined the mediating role of behavioural factors and socioeconomic position 
both in childhood and adulthood on the association between adverse childhood 
experiences and binge drinking in adulthood.(Study III) 
 
4. The purpose of this study was to investigate reports of emotional and 
behavioural problems during childhood, as predictors of overall and cause-
specific mortality and morbidity in later life among participants of the KIHD. 
Additionally in this study, we examined the effect of biological, behavioural, and 
socio-economic factors, on the associations between emotional and behavioural 
problems in childhood and all-cause, cancer and cardiovascular mortality, 
morbidity and alcohol-associated diseases.(Study IV) 
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4 Methods 
4.1. DESCRIPTION OF THE KUOPIO ISCHAEMIC HEART 
DISEASE RISK FACTOR STUDY  
The subjects were participants in the Kuopio Ischemic Heart Disease Risk Factor 
Study (KIHD) which is a prospective population-based study designed to 
investigate risk factors for cardiovascular diseases, including psychosocial and 
socioeconomic factors, in middle-aged and ageing men from Eastern Finland. 
The original study population consisted of a random age-stratified sample of 2 
682 men who were 42, 48, 54, or 60 years of age at baseline. Study participants 
were recruited in two cohorts. First cohort consisted of 1166 54-year old men 
(83.3% of those alive), enrolled in the study between March 1984 and august 
1986; the second cohort was an age-stratified sample of 1516 42-, 48-, 54-, and 60-
year-old men (82.6% of those alive), enrolled between August 1986 and 
December 1989. Cohort 1 was examined at baseline and in the 20-year follow-
up, but Cohort 2 was examined four times. Of those 1516 men in Cohort 2, 1229 
were eligible to the four-year follow-up study in 1991/93 (participation rate 
84%). The final study sample in the four-year follow-up included 1038 men 
because some participants refused, had died, were having severe illness, or have 
been relocated or could not been contacted. In the 11-year follow-up there were 
854 men in the final sample and in the 20-year follow-up 1241 men. Participation 
rate for the 11-year follow-up was 95.0% and for the 20-year follow-up 79.7%. 
The Research Ethics Committee of the University of Kuopio approved the study. 
All subjects gave their written informed consent. 
 
4.2. DATA COLLECTION 
Participants were sent three questionnaires to fill in at home four weeks in 
advance. One of the questionnaires consisted of items about participant’s 
demographic characteristics, socioeconomic background, childhood 
circumstances, major life events, leisure time activities, health behavior, family 
life, current health status and substance use. Two other questionnaires included 
questions about participant’s psychosocial well being. Participants were invited 
to the examinations that included biochemical, physiological, anthropometric, 
and psychosocial measures, as described earlier in more detail. (110) During the 
tests a trained interviewer checked the completed questionnaire and a nurse 
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measured body height and weight, waist and hip circumference and blood 
pressure. The subjects were instructed to complete a 12 month leisure-time 
physical activity history and a four-day food record. The medical examinations 
were carried out during which the information of medical history and use of 
medications obtained from the self-administered questionnaire were checked. 
At the first visit, a maximal exercise test and ultrasonographic examination of 
the carotid arteries were also performed. At the second visit after seven days, 
the participants returned the questionnaires that were completed with the same 
interviewer than the first visit. A seven-day leisure time physical activity recall 
and an occupational physical activity interview were completed and blood 
specimens were taken from the subjects. 
 
4.3. STUDY I MEASUREMENT OF POOR HYGIENE, POOR 
SOCIAL CONDITIONS AND DIARRHOEA  
 
In Study I Indicators of poor hygiene in childhood were defined by nurse reports 
from school health records of one or more of the following: 
1. poor hygiene of the child (yes/no)  
2. poor social conditions at home (poverty, deprivation, neglect etc.) 
3. untidy/dirty home circumstances (yes/no)   
4. diarrhoea (yes/no) 
 
These indicators were analysed separately and items 1-3 combined as a summary 
variable.  
 
4.4. STUDY II MEASUREMENT OF SOCIAL DISADVANTAGE IN 
CHILDHOOD  
In Study II Socially disadvantaged childhood was measured in two ways:  1) 
Historical data from school health records and 2) Questionnaire-based recall 
information. 
 
1) Historical childhood information was obtained from elementary school health 
records filled by the school health nurses in the 1930s to 1950s and maintained by 
the schools or the municipality/city archives. The school health records contained 
data on family socioeconomic position, general hygiene of the student and 
sanitary/socioeconomic circumstances at home based on the personal 
observations of school health nurses in school and during home visits. The 
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school health records included certain places to fill in the nurse's comments, like 
circumstances at home (information about how many rooms were at home and 
how many persons and who were living at home), general cleanliness (the 
assessment was either good, satisfactory or poor), notes and other comments 
(poor social conditions/circumstances at home, poverty, misery, neglect etc.). 
Social welfare support was provided for children of poor homes, in the form of 
summer camps and school meals. A man was defined as socially disadvantaged 
in childhood if school health nurses had reported one or more of the following: 
1. poor social conditions at home (deprivation, neglect etc.)  
2. poor hygiene  
3. attending a special summer camp for children of poor background  
4. participation in school meal programme intended for children in real need 
 
If there were no mention of the items 1-4, the man was defined as a man socially 
not disadvantaged in childhood. 
2) An index used for measuring recalled childhood information was used in the 
earlier study (28). It was created to represent retrospectively recalled childhood 
SEP based on 7 questions: father’s and mother’s occupations (unskilled 
manual/skilled manual/non-manual), father’s and mother’s educations (part of 
public school/primary or primary plus vocational/middle school or higher), 
whether or not a family lived on a farm and the size of the farm, and the degree 
to which their family was perceived as wealthy. These items were scored 
dichotomously and the scores summed. The subjects were assigned to low, 
medium, or high childhood SEP by the index tertiles. (28) 
 
4.5. STUDY III MEASUREMENT OF ADVERSE CHILDHOOD 
EXPERIENCES  
Adverse childhood experiences were measured in two ways: 1) Historical data 
from school health records and 2) Questionnaire-based recall information.  
 
1) Childhood information was obtained from school health records completed by 
the school health nurses and doctors in the 1930s to 1950s and maintained by the 
schools or the municipality archives. The intention of the school health records 
was to have nurses and doctors collect data on health status, school attendance, 
behaviour at school, general parenting practices and hygiene/cleanliness of the 
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pupil, and socioeconomic circumstances of all children they visited at home 
based. This program was a universal service in Finland from the late 1920s.  
Adverse childhood experiences were defined as present if a school health nurse 
had reported one or more of the following: 
 
1. Father's alcohol problem 
 2. Relative's alcohol problem 
 3. Parents' divorce 
 4. Mother’s death 
 5. Father’s death 
 6. Death of a sibling  
 
These items were analysed as a summary variable to represent the total adverse 
childhood experiences score.  
 
2) Questionnaire-based adverse childhood experiences recalled in adulthood 
were defined from the questions (Appendix 1) relating to:  
1. Father's alcohol problem 
2. Mother's alcohol problem 
3. Father’s death 
4. Mother’s death 
5. Parents’ divorce  
6. Father was stern/punishing 
7. Mother was stern/punishing 
8. Quarrelsome home 
9. Unhappy and difficult childhood 
 
These items were scored dichotomously. Items 1 and 2 were summed as "Parents 
alcohol problem", items 3-4 were summed as "Parental death", item 5 was 
analysed separately as “ Parents’ divorce”, items 6 and 7 were summed as "Poor 
parenting", item 8 was analysed separately as “Quarrelsome home” and item 9 
was analysed separately as “Unhappy childhood”. In addition, all items were 
summed to obtain the adverse childhood experiences score with four categories 
(0, 1, 2, or ≥ 3).  
 
 
4.6. STUDY IV MEASUREMENT OF EMOTIONAL AND 
BEHAVIOURAL PROBLEMS IN CHILDHOOD  
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Childhood information was obtained from elementary school health records 
which were filled out by the school health nurses and doctors in the 1930s to 
1950s. The school health records contained data on health status, school 
attendance, behaviour of the child at school, general hygiene/cleanliness of the 
child, and socio-economic circumstances at home, based on the personal 
observations of school health nurses, and doctors at school and during home 
visits until the children were 13 years of age.  
A man was defined as having emotional/behavioural problems in childhood if a 
school health nurse had reported one or both of the following: 
 
1. Emotional problems  
2. Behavioural problems 
 
1. "Emotional problems" was defined as school health nurses reporting a child 
having withdrawal problems such as nervousness, shyness, fearfulness, and 
anxiety. 2. "Behavioural problems" was defined as a school health nurse 
reporting aggressive, antisocial, or delinquent behaviour of the child. These 
items were scored dichotomously and the scores summed. A summary variable 
of emotional and behavioural problems variables was made to represent the total 
emotional/behavioural problems score in childhood. If there was no mention of 
items 1 or 2, a man was defined as not having emotional/behavioural problems 
in childhood.  
 
4.7. MEASUREMENT OF COVARIATES  
 
Age and examination year Age at baseline was categorized into four groups: 42, 
48, 54, and 60 years. Examination year was categorized from 1984 to 1989.  
Biological factors The gathering of blood specimens (111) and the measurement 
of serum lipids (112) have been explained elsewhere. Two trained nurses 
measured resting blood pressure between 8 and 10 AM with a random-zero 
mercury sphygmomanometer (Hawksley, Lancing, England). The measurements 
were made after 5 minutes of supine rest with 5-minute intervals with 3 
measurements in supine, 1 in standing and 2 in sitting position. The mean of the 
6 measurements was used as systolic blood pressure. The ratio of LDL to HDL 
cholesterol and systolic blood pressure were included in the analysis. 
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Adulthood behavioural factors The assessment of alcohol consumption in grams 
per week with a structured quantity and frequency method using the Nordic 
alcohol consumption inventory (63) and a leisure-time physical activity in hours 
per year from a 12-month history (113) have been described previously. Cigarette 
smoking was estimated by self-reporting and converted to pack-years (the 
average number of cigarettes per day times the number of years smoked). Body 
mass index was (BMI) calculated as the ratio of weight to the square of height in 
metres (kg/m2). (108) 
Childhood socioeconomic variables In Study II and IV, socioeconomic position 
(SEP) in childhood was a summary variable including poor social conditions at 
home, poor hygiene of the child as an indicator of deprived home circumstances, 
attending a special summer camp for poor children, and attending a school meal 
programme meant for children in need (114). In study I and III SEP in childhood 
was a summary variable including education of father and mother, occupation of 
father and mother, and the number of rooms at the age of ten (81). Education was 
also included in the analysis of childhood socioeconomic position. It was 
categorized into four groups: less than elementary, elementary, full or some 
secondary, and high school or above. 
Adulthood socioeconomic variables Adulthood SEP was assessed by the self-
report of annual personal income and occupation. Occupation was categorized 
into three groups: 1=farmer, 2=blue collar, and 3=white collar. 
Prevalent chronic disease In study I participants were considered having a 
prevalent ischaemic heart disease at baseline if they had a history of angina 
pectoris or a prior myocardial infarction, the use of nitro-glycerine or other 
antiangina medication for chest pain once a week or more frequently/ currently, 
or angina pectoris on effort according to the Rose Questionnaire. (115) Self-
reported history of stroke was also recorded. 
 
 
4.8. ASSESSMENT OF OUTCOMES  
4.8.1. Blood pressure (Study I) 
Two trained nurses measured resting blood pressure between 8 and 10 AM with 
a random-zero mercury sphygmomanometer (Hawksley, Lancing, England). The 
measurements were made after 5 minutes of supine rest with 5-minute intervals 
with 3 measurements in supine, 1 in standing and 2 in sitting position. The mean 
of the 6 measurements was used as systolic and diastolic blood pressure. (111)  
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4.8.2. Measurement of binge drinking (Study III) 
Usual frequency of intake and quantity of beer, wine, strong wine and spirits 
were measured (1). Binge drinking was defined as any of the following: 
drinking 6 or more bottles of beer, 51 centilitres (cl) or more wine, 38 cl or more 
of strong wine, and 31 cl or more of spirits per occasion during the past 12 
months.  In addition, a summary variable was constructed to represent bingeing 
with any beverage. There were 527 binge drinkers, including 79 men who 
reported binging on beer, 76 on wine, 147 on strong wine, and 424 on hard 
liquor. Binge drinking was also assessed by self-report of being drunk during 
the last 12 months. According to the Alcohol in Europe Study Finnish adults get 
drunk approximately in every 11th day. (116) Being drunk-variable was 
dichotomised and the cut-off point was having been drunk once a week or more 
often. There were 181 men who had been drunk once a week or more often.  
 
4.8.3. Ascertainment of mortality, cardiovascular and alcohol-associated 
diseases  
 
Mortality In Study II deaths were ascertained by computer linkage to the 
National Death Registry utilizing the Finnish social security number that is used 
by all registries. All deaths occurring between study entry (March 1984 to 
December 1989) and December 31, 2002 were included. In study IV all deaths 
occurring between study entry (March 1984 to December 1989) and 31 December 
2007 were included. Deaths coded with the Ninth International Classification of 
Diseases (ICD-9) codes 140-239 and the tenth revision (ICD-10) codes C00-D48 
were included in the analysis of cancer deaths. Deaths coded with the Ninth 
International Classification of Diseases (ICD-9) codes 390-459 and the tenth 
revision (ICD-10) by codes I00-I99 were considered CVD deaths. Deaths coded 
with ICD-9 codes 410-414 and ICD-10 codes I20-I25 were included in the analysis 
of CHD deaths. In the study II the average follow-up time was 12.7 years (range 
0.8 to 16.8 years). There were 59 CVD deaths and 44 CHD deaths during the 
follow-up period. In the study IV the median follow-up time was 20.7 years 
(range 0.2 to 24.8 years). There were 72 cancer deaths, 130 CVD deaths and 89 
CHD deaths during the follow-up period. Death codes were all validated 
according to the international criteria adopted by the WHO MONICA 
(MONItoring of Trends and Determinants of Cardiovascular Disease) Project. 
(117) 
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Acute coronary events In Study II data on fatal or non-fatal acute coronary 
events between the study entry and 1992 were collected prospectively and 
diagnostic classification was made by the FINMONICA coronary registry group. 
(118) Since January 1, 1993, the events were obtained by computer linkage to the 
national computerised hospital discharge registry. Diagnostic information was 
collected from hospitals and events were classified by one internist using the 
same diagnostic criteria as in the FINMONICA project.  In study II the average 
follow-up time to the first coronary event was 11.9 years (range 0.1 to 16.8 years). 
If the subject had multiple non-fatal events during the follow-up, the first one 
was considered as the endpoint. In study II data were available through 
December 31, 2002 during which time there occurred 111 acute coronary events 
occurred in the cohort. In study IV the median follow-up time to the first 
coronary event was 17.6 years (range 0.1 to 21.8 years). In study IV data were 
available up to 31 December 2004, during which period, 209 acute coronary 
events occurred.  
 
Alcohol-associated diseases In Study IV all alcohol-associated diseases that 
occurred between study entry and 31 December 2007 were included. Data on 
alcohol-associated diseases were obtained by record linkage from the national 
computerized hospitalization registry, which covers every hospitalization in 
Finland. Alcohol diseases were coded with the Eighth International Classification 
of Diseases (ICD-8) or the Ninth revision (ICD-9) or the 10th revision (ICD-
10)(Table 1). The median follow-up time to the first alcohol-associated disease 
was 20.7 years (range 0.04 to 24.8 years). If the subject had multiple non-fatal 
events during the follow-up, the first one was considered as the endpoint. 
During the follow-up period, 69 alcohol-associated diseases occurred.  
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Table 1 Alcohol-related disease codes according to ICD-8, revised ICD-9 and ICD-10 
codes 
Disease/Condition  
 
ICD-8 Codes ICD-9 Codes ICD-10 Codes 
Alcoholic psychosis 291.0-291.3 & 291.9 291 & 292 F10 
Alcoholism 303.0-303.2 & 303.9 303 F10.0-F10.2 
Alcohol Abuse  305.0A, 303.0  
Drug dependence 304.0-304.9 304 F13 & F19 
Diseases of pancreas 577.0, 577.1, & 
577.9 
577.0D, E & F, 577.1C 
& D, 577.2A & 
B,577.8A, X & 577.9X 
K860.0 
& K860.1 
Alcoholic liver cirrhosis  571.0-571.3 K70 
Toxic effects of alcohol 980.0-980.2 & 980.9 980.0, 980.1 T51 
Poisoning 
(accidentally/purposely) 
 
E980.0-E980.9 980.0 & 980.1, E860.0-
E860.2 & E860.9 
X45, X65 
Alcoholic 
Cardiomyopathy 
 425.5A G72.1, 142.6 
Epilepsy   40.5 
Alcoholic poly 
neuropathy 
 3575A G62.1 
Alcoholic gastritis  5353A K29.2 
 
 
4.9. STATISTICAL ANALYSES  
4.9.1. Study I Diarrhoea, poor hygiene, and poor social conditions and 
blood pressure in adulthood 
There were 100 reported cases of poor hygiene, 48 of poor social conditions, 53 of 
untidy home, 135 of poor hygiene, poor social conditions and untidy home, and 
37 of diarrhoea. The association between poor hygiene in childhood and blood 
pressure in adulthood was analysed with linear regression models using SPSS 
for Windows 14.0. Model 1 adjusted for age and examination year. Model 2 
additionally adjusted for adult SEP (occupation, income). Model 3 was the same 
as model 1 plus childhood SEP and education. Model 4 was the same as model 1 
plus BMI, waist to hip ratio, height, smoking and alcohol consumption. In the 
model 5 all covariates were included in the analyses. In order to perform 
stratified analysis by season of birth the men were divided into two groups; 1) 
those born in spring or summer months (April-September) and 2) those born in 
autumn or winter months (October-March). 
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4.9.2. Study II Social disadvantage in childhood and cardiovascular 
disease 
 
The association between socially disadvantaged childhood and the risk of all-
cause death, CVD death, CHD death, and the risk of acute coronary events in 
later life were analysed with Cox proportional hazards models. Two separate 
analyses were performed: 1) with historical and 2) with retrospective childhood 
SEP data. There were 698 cases in the historical childhood SEP analysis. Men 
socially disadvantaged in childhood formed the index group (32%) and men 
socially not disadvantaged were a reference group (68%) in the analysis. 
Distribution of the items in the historical childhood SEP index and proportions of 
socially disadvantaged and not disadvantaged men in childhood are shown in 
Table 2 and Table 3.  
Table 2 Distribution of the items in the historical childhood SEP index 
Item Frequency Percent Total 
1. Poor social conditions at 
home 
48 6,9 698 
2. Poor hygiene 100 14,3 698 
3. At a special summer camp 56 8,0 698 
4. School meal program 115 16,5 698 
 
Table 3 Proportions of men socially disadvantaged and socially not disadvantaged in 
childhood (n=698) (historical data) 
 Items 1-4 (sum) Frequency Percent 
Socially not disadvantaged 
men 
0 477 68,3 
Socially disadvantaged men 1  151 21,6 
2 45 6,4 
3 22 3,2 
4 3 0,4 
Total  698 100,0 
 
 In the retrospective childhood SEP analysis there were 2682 cases. The bottom 
tertile of the recalled childhood SEP were compared to the two highest tertiles of 
the childhood SEP in the analysis. Because of the distribution of the two 
childhood SEPs was so different, this was the only possible valid comparison 
(32%/68%). Other versions were also tried, but they did not change the results. 
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All analyses were performed using SPSS for Windows 11.0. Covariates 
were entered uncategorized into the Cox models with the exception of age 
(group), examination year, and educational level.  
Subsequent age- and examination year adjusted models separately 
examined the influence of biological risk factors (systolic blood pressure, 
LDL/HDL), prevalent chronic diseases, psychosocial/personality characteristics 
(alcohol, smoking, BMI, physical activity) and social support (income, education) 
on the childhood disadvantage- cardiovascular events relation to systematically 
examine the impact of these potential mediating mechanisms. A full model that 
simultaneously adjusted for all of the risk factors was also analysed. The results 
of the models were expressed as relative hazards (RHs) with 95% confidence 
interval (CI). 
 
 
4.9.3. Study III Adverse childhood experiences and the risk of binge 
drinking and drunkenness in middle-aged Finnish men 
 
The association between adverse childhood experiences and the risk of binge 
drinking and drunkenness in later life was analysed with logistic regression 
models. Men who had not consumed alcohol during the past year were excluded 
from the analysis. To be at risk of binge drinking, a subject had to consume 
alcohol. Thus, we excluded the abstainers in the analyses. Two separate set of 
analyses were performed: 1) with historical and 2) with questionnaire-based 
recall childhood data. 1) There were 839 cases in the historical analysis. Father 
had died from 102 men, mother had died from 18 men, and a sibling had died 
from 76 men. There were 9 men who’s parent’s had divorced, 16 men who’s 
father had an alcohol problem, and 14 men who’s mother had an alcohol 
problem. These items were analysed as a summary variable to represent the total 
adverse childhood experiences score. If there was no mention of the items 1-6, 
the man was defined as not having adverse childhood experiences. Men with 
adverse childhood experiences formed the index group (24.7%) and men without 
adverse childhood experiences were a reference group (75.3%) in the analysis.  
2) In the questionnaire-based childhood analysis there were 2311 cases. 
There were 179 men whose father had an alcohol problem, and 17 men whose 
mother had an alcohol problem. A father had died from 240 men, and a mother 
had died from 99 men. Parent’s had divorced from 40 men. There were 314 men 
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who had stern/punishing father and 147 men who had stern/punishing mother. 
There were 182 men who had a quarrelsome home, and 163 men who had an 
unhappy and insecure childhood. Parents' alcohol problem was recorded for 
8.5% of men, parental death was recorded for 14.0% of men, parents’ divorce was 
rercorded for 1.7 % of men, poor parenting was recorded for 23.7% of men, and 
unhappy childhood was recorded for 7.1 % of men. In the analysis of adverse 
childhood experiences index dummy-variables were created to represent four 
categories of adversities (0, 1, 2, or ≥ 3). There were 303 men without adverse 
childhood experiences, 1157 men with one adverse experience, 578 men with two 
adverse experiences, and 273 men with three or more adverse experiences. All 
dummy-variables were entered to the model, except the 0 category, which was 
regarded as the reference group. All analyses were performed using SPSS for 
Windows 17.0. Covariates were entered uncategorized into the models with the 
exception of age (group), examination year, educational and occupational level 
and childhood socioeconomic position.  
A sequence of models was examined to analyse the relation between 
adverse childhood experiences and binge drinking behaviour. Model 1 included 
age- and examination year. Childhood socioeconomic position and education 
were added in Model 2. Model 3 was the same as Model 1 and additionally 
adjusted for adulthood socioeconomic position (income, occupation). Model 4 
was the same as Model 1 and additionally adjusted for behavioural 
characteristics in adulthood (average alcohol consumption, smoking, body mass 
index, physical activity). Model 5 consisted of all covariates. 
In order to perform stratified age-adjusted analysis by father’s alcohol 
problem the men were divided into two groups; 1) those without father’s alcohol 
problem and 2) those with father’s alcohol problem. Stratified analysis was also 
performed by parents’ alcohol problem and childhood SEP. 
 
 
4.9.4. Study IV Emotional and behavioural problems in childhood and 
overall and cause-specific morbidity and mortality in adulthood 
 
Chi-squared tests and independent samples T-tests were used to assess 
differences in the study sample and the rest of the KIHD cohort. The differences 
in baseline characteristics between the three groups were analysed by chi-
squared tests and analysis of variance (ANOVA). 
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The association between emotional and behavioural problems in 
childhood and the risk of all-cause, cancer, CVD, and CHD deaths, and the risk 
of acute coronary events and alcohol-associated diseases in later life, were 
analysed with Cox proportional hazards models. The analysis sample was 880. 
Emotional problems were reported for 9.5% of men and behavioural problems 
for 2.3% of men. Men with any emotional/behavioural problems in childhood 
formed the index group (11.8%) and men without emotional/behavioural 
problems in childhood were a reference group in the summary problems score 
analyses. 
A sequence of models was carried out to examine the relationship 
between childhood emotional and behavioural problems and mortality and 
morbidity in adulthood. Model1 included age and examination year. Model 2 
was the same as model 1 and additionally adjusted for SEP in childhood (poor 
social conditions at home, poor hygiene, attending a special summer camp for 
poor children, and attending a school meal programme meant for children in 
need, education). Model 3 was the same as model 1 and additionally adjusted for 
adulthood SEP (occupation, income).  Model 4 was the same as model 1 and 
additionally adjusted for the biological factors (systolic blood pressure, 
LDL/HDL), and behavioural characteristics (alcohol consumption, smoking, BMI, 
physical activity). All analyses were performed using SPSS for Windows 17.0.  
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5 Results 
5.1. Study I DIARRHEA, POOR HYGIENE AND POOR SOCIAL 
CONDITIONS IN CHILDHOOD  
 
Table 4 shows the mean ± standard deviation or prevalence for the baseline 
covariates for KIHD men (n=952): age, educational level, occupational level, 
income, smoking, alcohol consumption, height, BMI, waist to hip ratio, systolic 
and diastolic blood pressure. 
 
Table 4. Baseline covariates for KIHD men (n=952)  
 Mean (SD) or proportion (%) 
Covariates KIHD men (n=952) 
Age group (%) 
                    42 
                    48 
                    54 
                    60 
 
24.1 
19.4 
45.2 
11.3 
Educational level (%) 
                     1 (low) 
                     2 
                     3 
                     4 (high) 
 
7.7 
43.5 
42.1 
6.7 
Occupational level (%) 
                     1 
                     2 
                     3 
 
12.7 
46.4 
40.9 
Smoking history (pack/years) 
  never 
  former  
  current 
152.7(292.7) 
25.8 
41.1 
33.1 
Height (cm) 173.48 (6.20) 
BMI (kg/m2) 26.8 (3.7) 
Waist to hip ratio 0.95 (0.06) 
Systolic blood pressure (mm Hg) 133.9 (16.6) 
Diastolic blood pressure (mmHg) 88.7 (10.5) 
Alcohol consumption (g/week)              81.7 (145.5) 
Income (marks/year)        82627.4 (55229.5) 
BMI, body mass index 
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Table 5 shows that men who had poor hygiene in childhood had 4.07(95% CI: 
0.53, 7.61) mmHg higher systolic blood pressure than the men who had good or 
satisfactory hygiene in childhood in the age- and examination year adjusted 
analysis. After adjusting for childhood SEP and education, the association 
remained quite the same (3.93 mmHg, 95% CI: 0.35, 7.50). Similar patterns were 
seen for poor social conditions and for the summary variable indicating poor 
hygiene in childhood. After controlling for all covariates the point estimate for 
poor hygiene reduced by half (2.15 mmHg, 95% CI.[-1.78-6.08]), whereas for poor 
social conditions and for the summary variable it was somewhat attenuated (4.05 
mmHg, 95 % CI: [-0.85-8.95] and 3.39 [0.06-6.71]), respectively. There was neither 
association with poor hygiene indicators and adult diastolic blood pressure, nor 
with diarrhoea and adult systolic or diastolic blood pressure.  
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Model 1 Age- and examination year adjusted 
Model 2 The same as model 1 plus adulthood SEP (occupation, income). 
Model 3 The same as model 1 plus childhood SEP and education. 
Model 4 The same as model 1 plus height, adult BMI, waist to hip ratio, smoking, 
and alcohol consumption. 
Model 5 The same as model 1 plus childhood SEP and education, adulthood SEP, 
height, adult BMI, waist to hip ratio, smoking, and alcohol consumption. 
** Values in parentheses, 95% confidence interval. 
Table 5. Association of poor hygiene, poor social conditions, untidy home, and diarrhoea in 
childhood with blood pressure in adulthood for 952 KIHD men. 
 Mean difference in blood pressure  
Mean 
difference in 
systolic blood 
pressure 
(mmHg) 
Model 1 Model 2 Model 3 Model 4 Model 5 
poor hygiene  4.07(0.53-
7.61)** 
3.72(0.14-
7.30) 
3.93(0.35-
7.50) 
2.37(-1.48-
6.21) 
2.15 (-
1.78-6.03) 
poor social 
conditions  
4.82 (-0.03-
9.67) 
4.64 (-0.21-
9.48) 
4.77 (-0.11-
9.65) 
4.26(-0.63-
9.15) 
4.05 (-
0.85-8.95) 
untidy/dirty 
home 
2.27(-2.48-
7.02) 
2.15(-2.65-
6.94) 
1.97(-2.82-
6.76) 
2.04(-2.95-
7.03) 
2.09 (-
3.00-7.18) 
diarrhoea -0.28 (-
5.76-5.21) 
-0.43 (-
5.91-5.05) 
-0.17 (-
5.67-5.33) 
0.75 (-4.70-
6.20) 
0.42 (-
5.04-5.87) 
poor hygiene + 
poor social 
conditions + 
untidy home 
4.35(1.25-
7.45) 
4.09 (0.96-
7.22) 
4.29(1.16-
7.42) 
3.54(0.27-
6.20) 
3.39 
(0.06-
6.71) 
Mean 
difference in 
diastolic blood 
pressure 
(mmHg) 
     
poor hygiene  1.21(-1.01-
3.44) 
0.84(-1.42-
3.10) 
1.13(-1.12-
3.38) 
-0.28(-2.67-
2.12) 
-0.56 (-
3.01-1.89) 
poor social 
conditions  
0.64(-2.41-
3.68) 
0.52(-2.53-
3.57) 
0.60(-2.47-
3.66) 
-0.01(-3.06-
3.03) 
-0.09 (-
3.15-2.97) 
untidy/dirty 
home 
-0.37(-3.34-
2.61) 
-0.64(-3.65-
2.38) 
-0.53(-3.53-
2.48) 
-0.80(-3.90-
2.30) 
-0.98 (-
4.16-2.19) 
diarrhoea -1.40 (-
4.84-2.05) 
-1.48(-4.92-
1.96) 
-1.35 (-
4.80-2.10) 
-1.75(-5.14-
1.64) 
-1.91 (-
5.30-1.49) 
poor hygiene + 
poor social 
conditions + 
untidy home 
0.81(-1.14-
2.76) 
0.51(-1.47-
2.48) 
0.76(-1.22-
2.73) 
-0.10(-2.14-
1.95) 
-0.32 (-
2.40-1.76) 
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Table 6 shows that the men who had poor hygiene in childhood and were born 
in spring or summer months (April-September) had 2.10-fold (95% CI: 1.07, 4.12) 
age-adjusted risk of having hypertension compared to men who did not 
experience poor hygiene in childhood in the analysis stratified by season of birth. 
 
Table 6. Association of poor hygiene and poor social conditions at home in childhood 
with hypertension, stratified by season of birth, for 952 KIHD men 
 Age-adjusted odds ratio of hypertension¶ 
poor hygiene in 
childhood 
poor social conditions 
in childhood 
poor hygiene, poor 
social conditions and 
untidy home in 
childhood 
Spring or 
summer months 
   (April-
September) 
2.10 (1.07-4.12) 2.10 (0.77-5.75) 2.01 (1.10-3.66) 
Autumn or 
winter months 
   (October-
March) 
1.34 (0.68-2.66) 1.31 ( (0.54-3.17) 1.49 (0.83-2.65) 
¶ systolic and diastolic blood pressure ≥140, ≥ 90, antihypertensive medication 
p-value for interaction (poor hygiene and season of birth) = 0.01 
p-value for interaction (poor social conditions and season of birth) = 0.10 
p-value for interaction (poor hygiene, poor social conditions, untidy home and 
season of birth) = 0.01 
 
 
5.2. Study I SOCIAL DISADVANTAGE IN CHILDHOOD AND 
CARDIOVASCULAR DISEASES  
Historical data The mean  standard deviation or prevalence for the baseline 
covariates: age, examination year, the biological and behavioural cardiovascular 
risk factors (resting systolic blood pressure, HDL and LDL cholesterol, leisure 
time physical activity, BMI, alcohol consumption, and smoking), for men socially 
disadvantaged and not disadvantaged in childhood are shown in Table 7. 
Mortality rates of all-cause death, CVD and CHD death and incidence density of 
acute coronary events in men socially disadvantaged (n=221) and not 
disadvantaged (n=477) in childhood are also shown in Table 7.  
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Table 7 Baseline characteristics and mortality of men socially disadvantaged and 
socially not disadvantaged in childhood (historical data) 
Covariates Men socially 
disadvantaged in 
childhood (n=221) 
Mean (SD) or 
proportion (%) 
Men socially not 
disadvantaged in 
childhood (n=477) 
Mean (SD) or proportion  
(%) 
Age (years) 53.3(5.3) 50.2 (6.1) 
Educational level (%) 
                     1 (low) 
                     2 
                     3 
                     4 (high) 
 
10.9 
40.7 
43.0 
5.0 
 
6.5 
43.4 
43.8 
6.3 
Any signs of IHD at baseline 
(%) 
24.4 18.4  
Smoking history (pack/years) 192.5 (326.2) 142.3 (265.6) 
Smoking status (%) 
                     never 
                     former 
                     current 
 
21.7 
41.6 
36.7 
 
26.2 
40.3 
33.5 
BMI (kg/m2) 27.0 (3.7) 26.7 (3.8) 
LDL cholesterol (mmol/l) 4.1 (1.1) 3.9 (1.0) 
HDL cholesterol (mmol/l) 1.3 (0.3)  1.3 (0.3)  
Systolic blood pressure (mm 
Hg) 
136.5 (16.6) 132.9 (16.4)  
Leisure time physical activity 
(h/year) 
177.3(224.1) 109.2 (119.5)  
Alcohol consumption (g/week) 
                     Median 
                     Range 
77.6 (114.7) 
31.05 
699.00 
83.2 (167.8) 
40.56 
2853.00 
Income (marks/year) 
                     Median 
                     Range 
73728.1 (49023.3) 
67000.00 
365000 
82399.1 (46546.9) 
76000.00 
360000 
Mortality /Incidence /100 000 
person-years 
                     All-cause death 
                     CVD death 
                     CHD death 
                     Acute coronary 
events 
 
 
1939 
970 
727 
2347 
 
 
1114 
591 
399 
1135 
 IHD, ischemic heart disease; BMI, body mass index; LDL, low density lipoprotein; 
HDL, high density lipoprotein 
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According to original school health records the men who were socially 
disadvantaged in childhood had a 1.41-fold (95% CI 1.01 to 1.97) age- and 
examination-year adjusted risk of all-cause death, a 1.32-fold (0.83 to 2.11) risk of 
CVD death, a 1.48-fold (0.85 to 2.57) risk of CHD death and a 1.50-fold (1.02 to 
2.20) risk of acute coronary events. After adjustment for biological and 
behavioural risk factors, IHD at baseline, educational level and income in 
adulthood, the association attenuated in all-cause death, but remained 
unchanged in CVD death, CHD death and in acute coronary events (Table 8). 
 
Table 8 Historical childhood data. Relative hazards (RH) of all-cause death, CVD 
death, CHD death and acute coronary events in men socially disadvantaged in 
childhood (n=221), with men socially not disadvantaged in childhood (n=477) as a 
reference group  
 All-cause 
death 
RH (95% CI) 
CVD death 
RH (95% CI) 
CHD death 
RH (95% CI) 
Acute 
coronary 
events 
RH (95% 
CI) 
Socially not disadvantaged 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 
(reference) 
Socially disadvantaged in 
childhood 
    
Adjusted for:     
1. Age, examination year 1.41 (1.01-1.97) 
 
1.32 (0.83-
2.11) 
 
1.48 (0.85-
2.57) 
 
1.50 (1.02-
2.20) 
 
2. Age, examination year, 
biological and behavioural 
risk factors*  
1.27 (0.86-1.83) 
 
1.29 (0.78-
2.14) 
 
1.57 (0.87-
2.84) 
 
1.59 (1.07-
2.36) 
 
3. Age, examination year, 
biological and behavioural 
risk factors*, IHD at 
baseline 
1.29 (0.90-1.86) 1.33 (0.80-
2.21) 
 
1.62 (0.90-
2.92) 
 
1.56 (1.05-
2.31) 
 
4. Age, examination year, 
biological and behavioural 
risk factors*, IHD at 
baseline, educational level, 
income level 
1.33 (0.92-1.92) 
 
1.42 (0.85-
2.38) 
 
1.64 (0.91-
2.99) 
 
1.63 (1.09-
2.44) 
 
*Systolic blood pressure, ratio of low density lipoprotein to high density lipoprotein 
cholesterol, body mass index, leisure time physical activity, smoking, alcohol 
consumption. 
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Men with no prevalent ischemic heart disease on baseline (n=556) were also 
examined separately. The men who were socially disadvantaged in childhood 
had a 1.15-fold (0.75 to 1.76) age and examination year adjusted risk of all-cause 
death, 1.01-fold (0.53 to 1.93) risk of CVD death, 1.09-fold (0.51 to 2.35) risk of 
CHD death and 1.73-fold (1.05 to 2.85) risk of acute coronary events. The number 
of subjects in each group was reduced, and consequently the confidence intervals 
became wider and the associations were not statistically significant any longer, 
with the exception of acute coronary events (Table 9).  
 
Table 9 Historical childhood data. Relative hazards of all-cause death, CVD death, 
CHD death, and acute coronary events in men free of ischemic heart disease on 
baseline (n=556), men socially disadvantaged in childhood (n=167), with men 
socially not disadvantaged in childhood (n=389) as a reference group  
 All-cause 
death 
RH (95% CI) 
CVD death 
RH (95% CI) 
CHD death 
RH (95% CI) 
Acute 
coronary 
events  
RH (95% CI) 
Socially not 
disadvantaged 
1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference) 
Socially disadvantaged 
in childhood 
    
Adjusted for:     
1. Age, examination 
year 
1.15 (0.75-
1.76) 
1.01 (0.53-
1.93) 
1.09 (0.51-
2.35) 
1.73 (1.05-
2.85) 
2. Age, examination 
year, biological and 
behavioural risk 
factors*  
1.03 (0.65-
1.64) 
0.86 (0.42-
1.75) 
1.22 (0.53-
2.77) 
1.89 (1.12-
3.20) 
3. Age, examination 
year, biological and 
behavioural risk 
factors*, educational 
level, income level 
1.12 (0.70-
1.81) 
1.03 (0.48-
2.20) 
1.38(0.59-
3.20) 
1.99 (1.17-
3.38) 
*Systolic blood pressure, ratio of low density lipoprotein to high density lipoprotein 
cholesterol, body mass index, leisure time physical activity, smoking, alcohol 
consumption. 
CVD, cardiovascular disease; CHD, coronary heart disease 
 
Retrospective data As in the earlier analyses using a shorter follow-up (28) men 
who were socially disadvantaged in childhood had no increased CVD risk. 
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Socially disadvantaged men had a 1.05-fold (95% CI 0.89 to 1.23) age and 
examination year adjusted risk of all-cause death, 0.95-fold (0.75 to 1.21) risk of 
CVD death, 1.01-fold (0.77 to 1.33) risk of CHD death and 1.08-fold (0.90 to 1.30) 
risk of acute coronary events (Table 10).  
 
Table 10 Retrospective childhood data. Relative hazards (RH) of all-cause death, 
CVD death, CHD death and acute coronary events in men socially disadvantaged in 
childhood (n=931), with men socially not disadvantaged in childhood (n=1751) as a 
reference group 
 All-cause 
death 
RH (95% CI) 
CVD death 
RH (95% CI) 
CHD death 
RH (95% CI) 
Acute 
coronary 
events 
RH (95% CI) 
Socially not 
disadvantaged 
1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference) 
Socially disadvantaged 
in childhood 
    
Adjusted for:     
1. Age, examination 
year 
1.05 (0.89-
1.23) 
0.95 (0.75-
1.21) 
1.01 (0.77-
1.33) 
1.08 (0.90-
1.30) 
2. Age, examination 
year, biological and 
behavioural risk factors*  
1.01 (0.86-
1.20) 
0.93 (0.73-
1.19) 
0.96 (0.72-
1.28) 
1.05 (0.86-
1.27) 
3. Age, examination 
year, biological and 
behavioural risk 
factors*, IHD at baseline 
0.98 (0.83-
1.16) 
0.86 (0.67-
1.10) 
0.87 (0.62-
1.16) 
0.97 (0.80-
1.17) 
4. Age, examination 
year, biological and 
behavioural risk 
factors*, IHD at 
baseline, educational 
level, income level 
0.89 (0.75-
1.06) 
0.79 (0.61-
1.02) 
0.84 (0.62-
1.13) 
0.97 (0.82-
1.19) 
*Systolic blood pressure, ratio of low density lipoprotein to high density lipoprotein 
cholesterol, body mass index, leisure time physical activity, smoking, alcohol 
consumption. 
 
In men with no prevalent ischemic heart disease on baseline (n=2005), the men 
who were socially disadvantaged in childhood had a 1.14-fold (0.93 to 1.41) age 
and examination year adjusted risk of all-cause death, 1.02-fold (0.74 to 1.42) risk 
of CVD death, 0.93-fold (0.62 to 1.41) risk of CHD death and 1.14-fold (0.88 to 
1.47) risk of acute coronary events compared to the men not socially 
disadvantaged (data not shown). 
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5.3. Study III ADVERSE CHILDHOOD EXPERIENCES AND 
BINGE DRINKING IN ADULTHOOD  
5.3.1. Historical Childhood Data  
Table 11 shows the mean  standard deviation or prevalence for the baseline 
covariates: age, the behavioural factors, education, occupation, childhood 
socioeconomic position and income for men with and without adverse childhood 
experiences. Childhood socioeconomic position was lower in men with adverse 
childhood experiences compared to those men without these experiences. In 
addition they had smoked cigarettes more than men without adverse experiences in 
childhood. There were no differences between groups in other covariates.  
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Table 12 reports results using the data collected in childhood on risk of bingeing 
using spirits, beer, wine, strong wine and bingeing by any of these. Results shows 
that men with adverse childhood experiences had a 1.51-fold (95 % confidence 
interval (CI) 1.05 to 2.18) age- and examination year adjusted risk of binge drinking 
with any beverage (spirits, beer, wine, strong wine). The association remained 
unchanged after adjustment for behavioural factors in adulthood (model 2), but 
further adjustments for socioeconomic position in childhood (model 3) or adulthood 
(model 4) attenuated the effect to non-significance. There was also an association 
with adverse childhood experiences and bingeing with spirits when adjusted for 
age, examination year, and behavioural factors in adulthood (model 2). Further 
adjustments with the socioeconomic position in childhood or adulthood attenuated 
the effect. Table 12 also shows that men who reported being drunk more than once a 
week over the last 12 months were at two-fold risk if they had adverse childhood 
experiences, after adjusting for age, examination year, behavioural factors, and 
socioeconomic position in childhood and adulthood.  
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5.3.2 Questionnaire-based Childhood Data  
Table 11 shows the mean  standard deviation or prevalence for the baseline 
covariates: age, the behavioural factors, education, occupation, childhood 
socioeconomic position and income for men with and without adverse childhood 
experiences. Educational level, occupational level, income level, and childhood 
socioeconomic position were lower in men with adverse childhood experiences 
compared to those men without these experiences. They were also older than men 
without adverse childhood experiences. There were no differences between groups 
in other covariates.  
Table 13 shows that men who reported parental alcohol problem had a 1.49-fold 
(95% CI 1.05 to 2.02) age- and examination year adjusted odds of binge drinking 
with spirits,   2.23-fold (1.20 to 4.16) odds of binge drinking with beer, 2.46-fold (1.29 
to 4.69) odds of binge drinking with wine, and 1.54-fold (1.11 to 2.13) odds of 
bingeing with any beverage (spirits, beer, wine, fortified wine). The associations 
remained unchanged for bingeing with beer and wine after adjusting for 
socioeconomic and behavioural factors. After controlling for behavioural factors in 
adulthood or all covariates binge drinking with spirits and any beverage were not 
reaching statistical significance anymore. Parental death or divorce showed no 
associations with binge drinking in adulthood. Poor parenting, quarrelsome home 
and unhappy childhood showed associations with bingeing with spirits and overall 
binge drinking. The men who had three or more childhood adversities had greater 
odds of binge drinking behaviour compared to men without, or with one or two 
adversities. According to the trend test there were statistically significant results 
with adverse childhood experiences score and binge drinking with different 
beverages, except in regard binge drinking with strong wine in models 2, 4 and 5 
and with beer in models 4 and 5. In the recall data there were no associations 
between adverse childhood experiences and being drunk once a week or more often, 
except parents’ divorce showed a two-fold odds of being drunk, but the results were 
not statistically significant.   
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5.4 Study IV EMOTIONAL AND BEHAVIOURAL PROBLEMS IN 
CHILDHOOD AND OVERALL AND CAUSE-SPECIFIC MORBIDITY 
AND MORTALITY IN ADULTHOOD  
 
There were 72 men who were excluded from the analyses because of the missing 
data on some of the covariates. The final study sample was therefore 880. A 
comparison of the historical study sample with the rest of the KIHD cohort revealed 
that the study participants were on average somewhat younger, their education, 
occupational, and income levels were higher, they were physically more active and 
they have smoked cigarettes less than the rest of the KIHD cohort (Table 15).  
 
Table 15 Comparison of the historical study sample (n=880) with the rest of the KIHD 
cohort (n=1603) 
 Mean (SD) or proportion (%) 
 
Covariates 
Study sample (n=880) The rest of the KIHD 
cohort  (n=1603) 
p-values for the 
difference 
between groups 
Age group (%) 
    1 (42 years) 
    2 (48 years) 
    3 (54 years) 
    4 (60 years) 
 
24.0 
18.6 
46.3 
11.1 
 
5.9 
9.4 
68.4 
16.3 
 
<0.001 
 
 
Educational level (%) 
    1 (low) 
    2 
    3 
    4 (high) 
 
7.7 
43.8 
41.9 
6.6 
 
11.1 
50.5 
31.8 
6.6 
 
<0.001 
 
 
Occupational level (%) 
    1 (farmer) 
    2 (blue collar) 
    3 (white collar) 
 
12.5 
46.4 
41.1 
 
20.2 
41.6 
38.2 
 
<0.001 
 
Smoking history 
(pack/years) 
148.4 (286.9) 180.9 (360.7) 0.014 
BMI (kg/m2) 26.4 (3.7) 26.9 (3.5) 0.681 
LDL cholesterol (mmol/l) 4.0 (1.0) 4.1 (1.0) 0.006 
HDL cholesterol (mmol/l) 1.3 (0.3)  1.3 (0.3)  0.570 
SBP (mm Hg) 133.9 (16.8) 134.4 (17.3)  0.395 
Leisure time physical activity 
(h/year) 
123.5 (153.1) 105.8 (130.9)  0.003 
Alcohol consumption 
(g/week) 
82.2 (148.3) 73.8 (134.2) 0.150 
Income (marks/year) 82222.5 (52467.6) 74785.8 (49352.3) <0.001 
BMI, body mass index; LDL, low density lipoprotein; HDL, high density lipoprotein; SBP, 
systolic blood pressure 
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Table 16 shows the mean  standard deviation or prevalence for the covariates: age, 
the biological and behavioural factors (systolic blood pressure, HDL and LDL 
cholesterol, leisure time physical activity, BMI, alcohol consumption, and smoking), 
and education and occupation, for men with emotional problems (n=84), 
behavioural problems (n=20), and without emotional/behavioural problems (n=776) 
in childhood. The educational and income levels were lower, and LDL levels higher 
in men with behavioural problems in childhood compared to men with emotional 
problems and without emotional/behavioural problems in childhood. Men with 
emotional problems in childhood were somewhat younger than others.  Table 2 also 
shows crude mortality rates of all-cause, cancer, CVD and CHD deaths, and 
incidence density of acute coronary events, and alcohol associated diseases in men 
with and without emotional/behavioural problems in childhood. 
 
Table 16 Baseline characteristics of men with emotional and behavioural problems and 
without emotional/behavioural problems in childhood  
 Mean (SD) or proportion (%) 
 
Covariates 
Men with 
emotional 
problems in 
childhood (n=84) 
Men with 
behavioural 
problems in 
childhood 
(n=20) 
Men without 
emotional/beha
vioural 
problems in 
childhood 
(n=776) 
p-values 
for the 
difference 
between 
groups 
Age group (%) 
    1 (42 years) 
    2 (48 years) 
    3 (54 years) 
    4 (60 years) 
 
33.3 
15.5 
41.7 
9.5 
 
0.0 
10.0 
85.5 
5.0 
 
23.6 
19.2 
45.7 
11.5 
 
0.009 
 
 
Educational level 
(%) 
    1 (low) 
    2 
    3 
    4 (high) 
 
8.3 
31.0 
53.6 
7.1 
 
35.5 
50.0 
15.0 
0.0 
 
6.9 
45.0 
41.4 
6.7 
 
< 0.001 
 
 
Occupational level 
(%) 
    1 (farmer) 
    2 (blue collar) 
    3 (white collar) 
 
6.0 
39.3 
54.8 
 
0.0 
85.0 
15.0 
 
13.5 
46.1 
40.3 
 
0.002 
 
Smoking history 
(pack/years) 
167.9 (296.1) 273.6 (340.4) 143.1 (284.0) 0.107 
    0 (never) 29.8 5.0 26.8 0.076 
    1 (former) 36.9 40.0 42.9  
    2 (current) 33.3 55.0 30.3  
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BMI (kg/m2) 26.9 (3.6) 28.3 (4.4) 26.8 (3.7) 0.191 
LDL cholesterol 
(mmol/l) 
3.8 (0.8) 4.7 (1.5) 4.0 (1.0) 0.004 
HDL cholesterol 
(mmol/l) 
1.3 (0.3) 1.2 (0.2) 1.3 (0.3)  0.527 
SBP (mm Hg) 133.1 (15.7) 140.0 (18.7) 133.8 (16.9)  0.237 
Leisure time 
physical activity 
(h/year) 
136.4 (203.2) 169.6 (178.9) 120.9 (145.9)  0.269 
Alcohol 
consumption 
(g/week) 
    Median 
    Range 
76.5 (113.8) 
25.3 
0-512.5 
54.2 (70.0) 
19.0 
0-220.8 
82.9 (150.0) 
39.9 
0 - 2853.0 
0.711 
 
    0 (abstainers) 13.1 20.0 11.1 0.587 
    1 (0.1-279.9 
g/week) 
82.1 80.0 83.2  
    2 (280.0-
2853.0g/week) 
4.8 0.0 5.7  
Income 
(marks/year) 
    Median 
    Range 
83 535.7 (46 
890.7) 
72 500 
5000-234 000 
48 800.0 (21 
338.4) 
43 500 
15 000-90 000 
82 941.7 (53 
348.8) 
74 000 
0 - 550 000 
0.015 
 
Mortality/incidence/100 000 person-years    
    All-cause death 
    Cancer death 
    CVD death 
    CHD death 
    Acute coronary events 
    Alcohol associated 
diseases 
1405 
550 
550 
428 
1109 
318 
4289 
2144 
1787 
1072 
2946 
1121 
1452 
355 
696 
475 
1399 
365 
 
 
 
 
BMI, body mass index; LDL, low density lipoprotein; HDL, high density lipoprotein; SBP, 
systolic blood pressure; CVD, cardiovascular disease; CHD, coronary heart disease 
 
Table 17 shows that men who had emotional/behavioural problems in childhood 
had a 2.29-fold (95% CI 1.29 to 4.01) age- and examination-year adjusted risk of 
cancer death. After adjustment for the SEP in childhood and adulthood and for the 
biological and behavioural factors in adulthood the association remained 
unchanged. All-cause, CVD, and CHD death, risk of acute coronary events, and 
alcohol associated morbidity showed no associations with emotional/behavioural 
problems in childhood. Table 17 also shows that there were no statistically 
significant relationships between emotional problems in childhood and adult all-
cause, cancer, CVD, CHD mortality, acute myocardial infarctions and alcohol-
associated morbidity.
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6. Discussion 
6.1 MAIN FINDINGS 
6.1.1. Study I 
 
The results of this study give support to the idea that poor hygiene and poor social 
conditions in childhood are associated with higher systolic blood pressure in 
adulthood, after controlling for childhood and adult socioeconomic positions. This 
association was reduced only after controlling for possible mediators, such as 
smoking, alcohol consumption, BMI, and waist to hip ratio, which indicates the 
importance of adult health behavior on the adult blood pressure level. However, 
there was no association between poor hygiene in childhood and diastolic blood 
pressure in adulthood. In addition, the overall association between poor hygiene in 
childhood and blood pressure in adulthood was not strong and the results 
imprecise. Also diarrhoea in childhood did not have an influence on blood pressure 
in adulthood. This result is consistent with the study of Batty et al. who found no 
association between childhood diarrhoea and adulthood blood pressure. (21; 22; 23)  
The effect of poor hygiene on blood pressure was stronger among men born in 
spring or summer months. These results suggest that those born in spring or 
summer are perhaps more vulnerable to infection and dehydration, since these 
infants would be younger than age 6 months at the time of their first summer. Also 
the weather in spring and summer can affect risk of having diarrhea, because in 
warm and humid weather viruses and bacteria grow faster than in cold and dry 
weather. This result is in contrast to what Lawlor et al. have suggested regarding the 
season of birth and dehydration in children. (17) They suggested that those born in 
autumn or winter months are weaned at the time of their first summer and that 
would increase the risk of having diarrhea and getting dehydrated.   
Suffering from infectious diseases, diarrhoea, and emesis causes 
malabsorption of nutrients to a child, which may affect normal development. Babies 
with low birth weight have a reduced functional capacity and fewer cells like 
nephrons at birth which is a life-long deficit. (119) The resulting increased functional 
demand on each nephron may lead to acceleration of the nephron death with a 
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consequent rise in blood pressure. (120; 121) It is also claimed that developmental 
plasticity explains the rise of blood pressure, because the experience of dehydration 
has a programming influence on sodium intake and / or retention, which could have 
a short-term survival advantage during subsequent episodes of dehydration but 
would also lead to higher blood pressure. (17; 18; 122)  
There was no association between poor hygiene in childhood and diastolic blood 
pressure in adulthood. In addition, the overall association between poor hygiene in 
childhood and blood pressure in adulthood was not strong and the results 
imprecise. It is also possible that mothers from poor social conditions may have had 
infectious diseases and malnutrition before childbirth causing small birth size to a 
child. In the study II there was also poor appetite of a child included in the 
indication of social disadvantaged childhood. Adverse social circumstances in 
childhood increased the risk of all-cause death, cardiovascular disease and coronary 
heart disease death in our study. (114) The reason for this result could reflect un 
underlying mechanism of growing slow in utero or in infancy due to malnutrition 
and/or severe infections. (7)  
6.1.2 Study II 
 
Previous research has suggested that adverse childhood circumstances are 
associated with CVD morbidity and mortality (24; 26; 27) in later life. The review by 
Galobardes et al. argued that studies using objective data on childhood 
socioeconomic position tend to show stronger associations to later health problems 
than studies using recalled information from childhood. (5) Our findings support 
this contention to some extent. Historical childhood data showed that adverse social 
circumstances in childhood are independently associated with increased risk of all-
cause mortality, CVD and CHD death and acute coronary events even after 
adjustment for biological and behavioural risk factors and for the socioeconomic 
position in adulthood, while use of recalled information on childhood factors 
showed no associations with CVD risk.  
 
 
6.1.3. Study III 
 
Our findings suggest that certain adverse childhood experiences increase the risk of 
binge drinking in adulthood even after adjustment for behavioural factors in 
adulthood and for the socioeconomic position in childhood or adulthood. The 
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association was seen in both historical and the questionnaire-based data. Authentic 
historical records may give additional and more accurate information of the 
association although in some of the analyses there is the effect of power loss due to 
smaller numbers available for the analyses. According to the historical records, 
bingeing with any beverage showed the strongest associations with adverse 
childhood experiences after adjusting for age, examination year, socioeconomic 
position in adulthood, and behavioural factors. After adjusting for socioeconomic 
position in childhood or all covariates, the effect estimates did not change much, but 
the results no longer reached traditional levels of statistical significance.   
Using information recalled in adulthood from the questionnaire the effect of 
parents’ alcohol problems, death, divorce, poor parenting style, quarrelsome home, 
and unhappy childhood were examined separately. Parents’ alcohol problems, a 
punishing parenting style, quarrelsome home, and unhappy childhood were 
associated with higher odds of binge drinking behaviour. There is some evidence 
that adverse childhood experiences are interrelated (10). For example parental 
substance use may increase the risk of inconsistent parenting, like harsh parental 
discipline and lack of warmth and nurturance. This result corresponds to previous 
research, that punishing parenting style increases the risk of early alcohol drinking 
in adolescence (13).  Genetics may also explain a part of the observed association, as 
alcohol dependence is partly inherited (22). On the other hand, it has been found 
that foster parents’ alcohol problems have an influence on the drinking behaviour of 
the adopted children (23).   
The death of a parent is regarded as one of the most stressful life events that a 
child can experience (24). In a study by Melhem et al. (2008) sudden parental death 
was associated with higher rates of personality and substance use disorders among 
the offspring (25). However, Muñiz-Cohen et al. (2010) did not find an increased risk 
of health risk behaviours among the bereaved youth after nine months of the 
parental death by suicide, accident or a sudden natural death (26).  In our study 
parental death or divorce did not show any effect on binge drinking with different 
beverages in adulthood. However, there was an increased risk of being drunk once 
or more often a week in men whose parents’ had divorced, but the results were not 
statistically significant.  This result gives some support to the previous studies; for 
example Kendler et al. (2002) found that parental separation due to divorce and 
other reasons than death increased the risk of alcohol dependence (12). Also Huurre 
et al. (2010) found that parental divorce predicted an excessive alcohol use in 
adulthood (27). It is suggested that the association between parental loss and 
alcoholism occurs because of both the environmental effects of parental loss and the 
genetic transmission of alcoholism risk (12). Parental loss may also lead to the path 
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of socioeconomic disparities in health. For example in our previous study social 
disadvantage in childhood was associated with an increased risk of acute coronary 
events in adulthood (28). However, Yang et al. (2007) did not find an association 
with negative childhood experiences and binge drinking using the same KIHD data; 
they examined the effect of separation from the parents and parental illness but did 
not include parents’ alcohol problems, poor parenting style, or quarrelsome home in 
their index. In addition, they did not have historical data in their analysis (17). We 
examined also the cumulative effect of adverse childhood experiences. The men who 
had had three or more childhood adversities had a greater risk of binge drinking 
behaviour compared with men without, or with one or two adversities, suggesting a 
dose-response relationship between the adversities in childhood and binge drinking 
in adulthood. 
We also performed a stratified analysis by father’s alcohol use. According to 
the stratified analyses by father’s alcohol problem, those men who had a 
quarrelsome home had higher odds of binge drinking behavior compared to those 
who didn’t have quarrelsome home, if their father’s had an alcohol problem. The 
same was evident if there was poor parenting in the household; those men had 
higher odds of binge drinking compared to those who didn’t have poor parenting in 
the household, if their father’s had an alcohol problem, in the analysis stratified by 
father’s alcohol problem.  
 
 
6.1.4 Study IV 
 
Our findings suggest that behavioural problems in childhood are associated with 
increased risk of all-cause and cancer mortality in adulthood, even after adjustment 
for the socio-economic position in childhood and adulthood, and biological and 
behavioural factors in adulthood. There was also an elevated risk of CVD, CHD 
death, acute myocardial infarctions, and alcohol-associated diseases, but the results 
were not statistically significant. Combined emotional/behavioural problems score 
showed also a relationship with cancer death. This effect is likely to be driven by 
behaviour problems in childhood, because emotional problems did not show any 
effect when analysed on its own.  
It is hypothesized that risky and self-harmful behaviour, exposure to dangerous 
environments, and low socio-economic status would explain the increased mortality 
risk with those having problem behaviours in childhood. The findings by Jokela, 
Ferrie and Kivimäki (2008) suggested that externalizing behaviours, and possible co-
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morbidity between internalizing and externalizing behaviours, in addition to 
adverse family environment in childhood, would cause the increased mortality risk 
in adulthood.  Our results give some support to the hypothesis that behavioural 
problems in childhood could be manifested in the life course, through long-term 
risky lifestyle factors, such as smoking, which in turn increase the mortality risk in 
later life. It is possible, that shy and fearsome children do not engage themselves so 
easily to risk-taking or self-harmful behaviour, compared to aggressive personality 
types who may act more recklessly, causing damage to their health.  
It is also possible that negative personality type can act as an independent 
risk factor for all-cause, cancer and CVD mortality. Cynical hostility is known to be 
associated with perceived stress, coping ability, and social support. Hostility may 
impair the positive effects of social support on stress, which may in turn produce 
greater neural, endocrine, or inflammatory physiological responses that facilitate 
greater disease burden (Tindle et al 2009). For example, Weidner et al (1987) found 
that Type A behaviour and hostility were linked with elevated levels of plasma and 
LDL cholesterol. They concluded that Type A and hostile individuals spend a lot of 
time in a high arousal/attentional state, which could be associated with increased 
sympathetic nervous system activity, that may affect to the atherosclerotic process. 
In the present study, men with behavioural problems in childhood had an 
unfavourable profile of baseline characteristics, including age, socio-economic 
status, smoking, and LDL cholesterol levels. Nevertheless, the relationship between 
behavioural problems in childhood and all-cause and cancer mortality, remained 
after adjustment for the potential confounding factors. 
6.2. METHODOLOGICAL ASPECTS 
6.2.1. Bias and confounding/validity and reliability 
It is possible that the effects of adverse social circumstances in childhood may have 
been manifested earlier than this study I was carried out. In other words, 
disadvantaged men may have disproportionally died earlier even before the follow-
up time started. It is also possible that the information on diarrhoea in study I is not 
extensive enough to draw reliable conclusions because it is based on few home visits 
of the nurse and physical examinations in school. Perhaps the most severe cases 
were recorded, but not all cases. In addition, mainly 6-18 months old children suffer 
from severe dehydration caused by diarrhoea. Breastfeeding and antibodies from 
mother protects children who are six months old or younger. Older children may 
have some immunity from previous bouts of disease. The mean age of having 
diarrhoea in our data was two years (range 0-5 years). They were not at high risk of 
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having severe hydration, thus it may have an effect to the result. In addition, the 
diarrhoea prevalence was much higher in 1930-50s than today. In 1940 diarrhoea 
resulted in 700 children deaths annually and 1200-2200 hospital admission monthly 
in Finland. In 1986-1995 there were only 9 deaths (<1/year) and 300 hospital 
admission per month. It is also possible that some children who suffered from 
severe diarrhea and dehydration died and therefore did not enter our study. 
 We showed that the association between childhood socioeconomic 
disadvantage and adult CVD might vary depending of the source of information 
used. The use of authentic childhood health data gives weight to these new findings. 
For the first time we were able to derive the measure of childhood social 
disadvantage directly from the original health records dating back to 1930's and 
1940's, instead of relying only on the questionnaire-based recall data. In the 
retrospective study design recall bias can cause underestimation of the true impact 
of childhood circumstances, as people may not remember all the details of the past. 
For example the inability to remember childhood events is suggested to be 
associated with adverse childhood experiences, such as childhood sexual abuse (29). 
The school health nurses and doctors were sent to observe the home circumstances 
of the boys and they regularly followed up the health and behaviour of the children. 
The measure for adverse childhood experiences is quite broad, but its advantage is 
that the measure comes from the original observations by health professionals. 
Overall, the results from the historical analyses could be regarded as more objective 
and therefore more reliable than the results from the recalled information on 
childhood adversities although some of the results in the historical analyses were 
not precise enough to draw a reliable conclusion due to the small sample size.  
By the standards of modern epidemiologic research, the school health records 
were very old source of information. In any case, they represent the original 
observations that were collected by health professionals at that time. The records 
were stored by either individual schools or by municipalities. Many of the old 
schools have been closed since those days, and at least one municipal archive was 
known to be destroyed in a fire during the past decades. About 9 % of the original 
sample were Karelian refugees, who had to leave behind their schools, and in most 
cases, their health records, in the course of World War II.  It is important that the 
final sample for the historical childhood SEP analysis (n= 698 in study II and n= 952 
in study III), was sufficient for our analyses, and there is no indication that the 
sample would be in any way gravely misrepresentative of the total KIHD study 
population (n=2682).  
The present study had some noteworthy strengths, such as long follow-up 
time, the use of several confounding factors, and reliable mortality and morbidity 
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data in the analyses, and the use of historical records in assessing childhood 
circumstances and problem behaviours. Limitations of the study are that the sample 
size is relatively small due to missing data, which leads to imprecise estimates. 
Another limitation is that although the use of external raters may be more objective 
than self-report for childhood factors, rater variability may contribute to random or 
systematic misclassification of the data. For example the prevalence for behavioural 
problems is low by contemporary standards. It is difficult to know how nurses 
interpreted these problem behaviours in Eastern Finland in the first half of the 20th 
century or what the true period prevalence was for behavioural problems, as there is 
no representative data. In addition, it is a significant limitation to have no 
information on the period between the childhood behavioural ratings and the adult 
outcomes. Adult behavioural factors, taken into account in the analyses, were not 
necessarily sufficient to determine the full lifetime risk of unhealthy behaviour and 
its changes during the life-course.  
 
6.2.2 Generalizibility of the findings 
A potential limitation of the study is that it included only men, so the results may 
not be generalizable to women or outside the Finnish population. Another limitation 
is that it is not possible to know what instructions were given to the nurses and 
doctors about how to report what they observed or how diligently they carried out 
this task because this data was not collected as part of a research study. In addition, 
underreporting of alcohol consumption would result in the odds ratios being biased 
toward the null hypothesis. Furthermore, the selection of nondrinkers as a reference 
group has been questioned because this group may include ex-drinkers who had to 
stop drinking because of health problems (30). In study III many of those who do not 
drink do so because they have been heavy drinkers before and may have quit for 
medical reasons, so including them in the “non-drinkers” will bias associations to 
the null.That is why abstainers were excluded from the analyses.  
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7 Summary and conclusions 
 
In Study I there was an association seen with the indicators of poor hygiene and 
poor social conditions in childhood with higher systolic blood pressure in 
adulthood, after controlling for childhood and adulthood SEP, suggesting that part 
of the observed association is explained by the effect of other social adversities, such 
as poor postnatal care, and neglecting the child. However, the findings of this study 
do not support the hypothesis that diarrhoea in childhood may influence adult 
blood pressure due to dehydration.  
The results of Study II indicate that using recalled information of childhood 
circumstances may underestimate the true impact of childhood socioeconomic 
situation. If there is no possibility to use historical data, it should be kept in mind 
that retrospective approach may be somewhat misleading. Further studies are 
needed to clear this discrepancy between the analysis of historical and retrospective 
information. 
Study III provides evidence that childhood adversities may predict adverse 
drinking habits in adulthood that can have implications for social, emotional and 
physical dimensions of health.  
Study IV suggests that reported behavioural problems in childhood increase the 
risk of all-cause and cancer deaths in adulthood. The long-term effects of problem 
behaviours highlight the importance of early intervention of such problems in 
young children. The developmental route of behavioural problems into cancer 
remains still unclear, although adult lifestyle behaviour seems to play an important 
role in the risk association. It is also possible that different emotional and 
behavioural characteristics may act as risk factors for different kinds of diseases.  
The results of the studies I, II, III, and IV are illustrated in the figure 2. In the 
study I, poor social conditions and poor hygiene in childhood were associated with 
higher odds of hypertension. Social disadvantage in childhood increased the risk of 
all-cause mortality and acute myocardial infarctions in the study II. Adverse 
childhood experiences increased the odds of binge drinking behavior in adulthood 
in the study III. Behavioural problems increased the risk of all-cause and cancer 
death in the study IV. For example it is possible that parental death or divorce can 
have effect on the socioeconomic position in childhood, if the income level is lower 
in one parent family compared to family with both parents. Also parental alcohol 
problem can affect socioeconomic position in the similar way if one or both parents 
are having difficulties in work life due to the substance abuse problem.  Low 
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socioeconomic situation in turn can have influence on health behaviour in 
childhood, adolescence and early adulthood, as lifestyle behavior is often learned 
and adopted in the early years of life and that can affect morbidity and mortality on 
the later stages of life. For example tobacco smoking and alcohol consumption are 
more common in low SEP than high SEP, together with physical inactivity and 
poorer diet increasing morbidity and mortality.  
Adverse childhood experiences may also be interrelated, for example those 
men who had a quarrelsome home had higher odds of binge drinking behavior 
compared to those who didn’t have quarrelsome home, if their fathers’ had an 
alcohol problem. Also those men who had poor parenting had higher odds of binge 
drinking compared to those who didn’t have poor parenting in the household, if 
their fathers’ had an alcohol problem. Parental alcohol problems can increase alcohol 
problems in the offspring too, so that for example binge drinking behaviour can be a 
way of forgetting difficulties in home or something that has been learned from the 
parents.  Adverse childhood experiences, like poor parenting or quarrelsome home, 
together with parental alcohol problems, can increase also behavioural problems in 
children.  Behavioural problems are often a symptom of difficulties at home and that 
is when teachers or other official people can actually intervene, what is going on at 
home.  Teasing and bullying other children, aggressive and antisocial behaviour can 
be a way of releasing one’s anger if the child has been repeatedly mistreated at 
home. The results give some support to the hypothesis that behavioural problems in 
childhood could be manifested in the life course, through long-term risky lifestyle 
factors, such as smoking, which in turn increase the mortality risk in later life. 
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8 Recommendation to the practice and future 
research 
 
Adverse social circumstances in childhood increased the risk of all-cause death, 
cardiovascular disease and coronary heart disease death in our study. The reason for 
this result could reflect un underlying mechanism of growing slow in utero or in 
infancy due to malnutrition and/or severe infections, although part of the observed 
association could be explained by the effect of other social adversities, such as poor 
postnatal care, and neglecting the child.  These results give some support to Barker’s 
hypothesis, for example. Since our data on diarrhoea were potentially limited, 
further studies are needed to determine the true effect of diarrhoea and dehydration 
in infancy and its long-term consequences to blood pressure. 
More long-term epidemiological studies are needed to clarify the relationship 
between emotional and behavioural problems in early life and subsequent 
morbidity and mortality. It would also be useful in future research to have more 
information about coexisting childhood stressors within families and societies at 
large to understand the process of binge drinking behaviour and its association with 
human health risks.  
Our findings address a need to give more focus and resources to the early 
years of life in the society in order to improve health in adulthood. These results put 
strain to further develop good quality services in maternity and child health clinics 
and overall children and family care.  If a child is taken to child health clinic once a 
year after two years of age, there is no possibility to observe the real situation at 
home. Home visits of the nurses are important tool in monitoring health of the 
children that should be further developed. Also trade sector should better take into 
account the quality of life with the employees with children. Employees can work 
more effectively and be more productive on the long run, if all parts of life are in 
balance, including family and work life. This will not benefit only the companies 
alone, but the workers and especially their children, if the parents have job, but are 
not too much stressed about the work so that they can be good parents.  Stress often 
accompanies with alcohol abuse and mental health problems that can take energy 
from parenthood issues and increase problems with children.  
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The aim of this study was to investi-
gate the role of social disadvantage in 
childhood, adverse childhood expe-
riences, and emotional and behav-
ioural problems in childhood using 
two sources of information – one 
collected in childhood by a nurse or 
a doctor who made home visits and 
saw children in school, and the other 
collected via adult recall of childhood 
adversities - with regard to binge 
drinking behaviour, blood pressure, 
morbidity and mortality in adulthood 
in middle-aged Finnish men from 
eastern Finland.
